Idiopathic clubfoot (Talipes Equinovarus) affects 1 in 500 UK births, but its aetiology is very poorly understood, with both genetic and environmental components. We investigated the developmental and genetic basis of clubfoot in a mouse model, and provide evidence that clubfoot is a neuromuscular defect.
Although the tibial branch of the sciatic nerve projected to the ventral domain of the hindlimb buds, as normal during embryogenesis, the dorsal peroneal branch of the sciatic was shown by whole-mount immunostaining to display significant defects, including a failure to fasciculate, targeting errors and, in most adults, total loss of the mature peroneal nerve. This lead to wastage of dorsal calf muscles which appeared to underlie retarded rotation of the foot during development. In contrast, the developing hindlimb vasculature was unaffected. Dorso-ventral patterning of the neural tube was found to be normal in the clubfoot mouse, and patterning of the lateral motor columns was investigated by immunohistochemistry. In summary, the ankle and tar- and chamber formation in the embryonic heart. Tbx20 null mice die in mid-gestation with grossly abnormal heart morphogenesis.
Tbx20-mutant embryos exhibit ectopic activation of Tbx2 across the whole heart. Tbx2 is a transcriptional repressor that normally inhibits chamber differentiation in non-chamber heart tissue.
The presented model is that in Tbx20 KO embryos, high levels of Tbx2 repress N-myc expression in chamber myocardium, leading to a hypoplastic heart and blockage of differentiation.
In order to examine this model, we generated Tbx20/Tbx2 double knockout embryos. To our purpose, depletion of Tbx2 in Tbx20-mutant hearts did not rescue the phenotype, as Tbx20/ Tbx2-null embryos displayed the cardiac chamber hypoplasia present in Tbx20-nulls. In the Tbx20/Tbx2-null embryos, absence of Tbx2 did not rescue N-myc expression. One of the main characteristics of embryos lacking Tbx20 is the complete absence of expression of chamber myocardium markers. Tbx20/Tbx2 mutant embryos failed to express Cited1, similar to Tbx20 mutants, however, Nppa (ANF) expression was rescued.
Our results so far suggest that during cardiac development, Tbx20 is required for some aspects of chamber patterning by repressing Tbx2 in chamber myocardium. However, Tbx20 has major roles in other aspects of cardiac chamber differentiation independent of Tbx2. The key factors in chamber differentiation and specification, regulated by Tbx20 are yet to be identified. Retinal white spots (Rwhs) is an ENU-induced mutation that causes white spots on the retina when heterozygous but is lethal when homozygous. Analysis showed that homozygous embryos have pulmonary hypoplasia and Bochdalek congenital diaphragmatic hernia. This malformation is present in 1/2500 live human births, and even with corrective surgery has a mortality of 30%.
Currently, there is no mouse model for this condition. Rwhs maps to a small interval on chromosome 11. Sequencing of the exons and splice junctions of genes in this region identified one nucleotide substitution, I135T, which changes a highly-conserved iso- 
